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OPUTUHAAbHAS CTATbA

OUEHKA SAEMEHTHOIO CTATYCA BEPEMEHHbIX
C U3BbITOYHOMU MACCOWM TEAA, MPOXUBAIOLLLUX
B XAHTbI-MAHCUACKOM ABTOHOMHOM OKPYTE - IOTPE

C.B. flkoBeHkKoO

XanTel-MaHculicKas rocy1apcTBEHHas! MEIUIIMHCKAs! aKaIeMUsI
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PE3IOME. HeGnaronpusthble KiuMaTndeckue (akTopbl XaHThI-MaHCHHCKOTO aBTOHOMHOTO Okpyra — FOrpsr

(XMAO-IOrps1) Hapsany ¢ aucOamaHCOM XHMHYECKHX DIIEMEHTOB B BOJAE W TIOYBE, a TaKKe HU3KHE KOHIICHTPALIUU
KM3HEHHO BRXHBIX XMMHUYECKUX DJIEMEHTOB yCYTyOIISIOT aJlaNTalliio opraHu3Ma JenoBeka K ycinoBusim CeBepa, sIBIIS-
I0TCSI OCHOBOM JUIsl pa3BUTHs 3a00JIeBaHU, OKUCIUTENBHOTO cTpecca. VccnenoBaHue nokasareneil JJIEMEHTHOTO CTa-
Tyca y OEpeMEHHBIX, IPOKUBAIOLINX B CEBEPHOM PETHOHE, MPEAOCTABISIET BO3MOXKHOCTh M3YUYHTh BIIMSIHUE BHEIIHEH
Cpe/ibl Ha COCTOSIHUE 3/10pOBbsl, 3200JIEBAEMOCTh M aHTUOKCHJIAHTHYIO 3allUTy OpraHu3Ma B HEJsX MPOoQHUIaKTHKHU Te-
CTAallMUOHHBbIX OCJIOKHEHUH 1 COXpaHCHUS 3J0POBbiI HOBOPOKACHHOIO.

Heab uccieq0BaHNA — U3yYUTh TOKA3aTEIN 3JIEMEHTHOTO CTaTyca OEPEMEHHBIX ¢ M30BITOYHONW M HOPMAaJIbHOMN
Maccol Tena, npoxusatomux B XMAO-IOrpe, npoBecTH UX CpaBHUTEIbHBII aHAIN3.

Marepuansl n meroabl. O6cienoBanu 57 oepemeHHbIX: 30 ¢ M30BITOUHON U 27 ¢ HOpMaJILHOM Maccoil Tena. B
o0pasiax BoJIoc OEpeMEHHBIX METOAOM MAacC-CIEKTPOMETPUH ONPENeIsUTH KOHLEHTPALMIO ONO3JIEMEHTOB, yJacTBYIO-
IIUX B PETYJINPOBAHUH YTIIEBOTHO-KHPOBOTO OOMEHA M OKHUCIUTENBHBIX TporeccoB: Ca, Mg, Zn, Cr, Fe, Mn, Cu, Se.

Pe3yabTaThl. YCTaHOBIICHO, YTO CPEIHUI YPOBEHB TIOKa3aTellel HaX0IUTCs B Ipeesax peepeHTHBIX 3HaUeHHH.
[Ipu stom konnentpanun Ca, Mg, Zn, Cr, Cu, Se Hmxe y 6epeMeHHBIX ¢ M30BITOUHONH Maccoil TeJa B CpaBHEHHHU C
JKEHIIIMHaMHU ¢ HOPMaJIbHOM Maccoil Tena.

3akJroueHne. YUuTHIBas 3HAUUMYIO POJIb MCCIIEAYEMBIX SJIEMEHTOB B YIJIEBOTHO-JIHMITUIHOM OOMeHe U (HhopMu-
POBaHMHU OKHMCIUTEIBHOIO CTPECCAa MOKHO MPEATOI0KNUTh, YTO HapylleHHe OajaHca 6MO3JIEMEHTOB B OpraHU3Me OKa-
3bIBACT BIIMSHHUE HAa PAa3BUTHE MATOJOTMIECKUX COCTOSHHHN, CBSI3aHHBIX ¢ N3MEHEHHBIM MeTa0onmn3MoM. B rensx HuBe-
JMpOBaHMs AncOanaHca OMOAIIEMEHTOB HEOOXOMMO MPOBOANTH C JKEHIIMHAMH HPO(MIAKTHYECKYI0 paboTy, Halpas-
JICHHYIO Ha MOBBIIICHNE KOMIJIAEHTHOCTH B OTHOIICHHH IIPHEMa BUTAMHUHHO-MUHEPAJIBHBIX KOMIIJIEKCOB Ha JTarie Ipe-

rpaBHIapHOI MTOATOTOBKH U B TEUEHHE OEPEMEHHOCTH.

KAIOYEBBIE CAOBA: GepemeHHOCTD, H30BITOUHASI MAcCa TENA, MUKPO3JIEMEHTEI.

AAa uuTUpoBaHua: fkosenko C.B. OreHka 37eMEHTHOTO cTaTyca OEepeMEeHHbBIX ¢ M30BITOYHON MAcCO Tela, MPOKUBAIO-
mux B XaHTeI-MaHCHHCKOM aBTOHOMHOM okpyre — FOrpe. MukposnemenTsl B Meguiuae. 2024;25(1):40-48. DOI: 10.19112/2413-

6174-2024-25-1-40-48.

BBEAEHUE

H3BecTHO, YTO MPOKUBAHKE YEIIOBEKA B CEBEP-
HBIX TEPPUTOPHUSIX HM3-32 MMOCTOSTHHOTO BO3IACUCTBUS
KOMITIEKCa HeOJIaroNmpUsATHRIX KIuMaToreorpadu-
YeCKHUX (PaKTOPOB CONPSDKEHO C aKTUBHBIM (YHKLU-
OHUPOBAHHEM CHCTEM OpraHM3Ma YeJIOBEeKa, CIBH-
rOM MHKPODJIEMEHTHOTO TOMEOCTa3a, a 3HAYuT |
MTOBBIIIIEHHBIM PUCKOM pa3BUTHS 3aboneBanuil (Hu-
KHUTHUH U JIp., 2015; EBnokumoBsa u ap., 2019).

B Xanrte-MaHCHICKOM aBTOHOMHOM OKpyre —
Orpe (XMAO-IOrpe) kpome KIMMATHYECKOTO BO3-
JEHCTBHS HEMAIOB)KHOE 3HAYCHHE HA 3[I0POBBE OKa-
3bIBaeT OMOTEOXMMHYECKas Cpefia, OTpaKaromas co-

* AAPEC AAS MepenncKu:
flkoBeHko Codbbsi BAOAMMMPOBHA
E-mail: sofyayakovenko@mail.ru

BOKYITHOE BIIUSIHAE TPUPOHO-TEXHOTEHHBIX (DaKTO-
poB. Takoe MHTErpaJlbHOE BO3JCHCTBHE HA OPraHU3M
MOXXHO HM3y4aTb, HCCIIEAysT 0Opasiibl BOJIOC YESIOBEKA,
KaK «3JIEMEHTHBIA HOPTPET», KOTOPBIM MPOIMOPIIMOHA-
JIH 3JeMEHTHOMY COCTaBY OpraHW3Ma W SIBISIETCS
00bekTHBHBIM TT0Ka3ateneM (Kopunna u ap., 2019).
VYdeHbIMH 1O PYKOBOACTBOM Tpodeccopa
A.B. CkanpHOr0o Ha OCHOBaHMH HCCIIEOBAHUS
65 000 oOpa31oB Bosioc HacenaeHus Poccun cuenansl
BEIBOJIBI O (JOHOBBIX YPOBHSAX XUMHUYECKHUX JJIEMEH-
TOB B PasiUYHBIX perrmoHax Poccuu, ycTaHOBIEHBI
pedepeHTHBIE BEIMYUHBI COACPIKAHUS OMO3IIEeMEH-
ToB B Bojocax (CkampHbid, 2018). Iloctynas B op-
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TaHW3M YeJIOBEeKa C MUIIeH U BOJOW, MHKPOAJIEMEH-
ThI YYaCTBYIOT B PEryJIMPOBAHUU (YHKIIMOHAIBHBIX
CHUCTEM U aJalTHBHBIX IIPOIECCOB OpraHu3Ma K
BHEIIHUM ycnoBusiM cpensl (Pagpim, CkanbHBIH,
2015; Munsitno, Kopunna, 2022).

CymiecTBeHHOE  3HAUYE€HHE  MHUKPOIJIEMEHTHI
MIPHOOPETAIOT B OJUH W3 HANpPSHKCHHBIX I Opra-
HU3Ma MEePUoJ0B — MEepHoa OepeMEHHOCTH, POJOB H
MOCIEAYIOLIET0 TPyAHOro BckapmiauBanus. [Ipu oT-
CYTCTBUH KOMIICHCAIIMN HEJOCTATOYHOCTH HE00XO-
JTUMBIX OMORJIEMEHTOB JI0 HACTYIUICHHUS OEpeMEHHO-
CTH, BO3HUKAIOT OTKJIOHEHHUS B TEUCHHE T'€CTAI[OH-
HOTO TIpoIlecca, KOTOPhIe MOTYT BIUSTH Ha COCTOS-
HUE 3/I0pOBbSI HOBOPOXKIEHHBIX U JAETEH paHHETro
Bo3pacta (My3biko u np., 2021; [apamoBa u np.,
2021). UccnenoBanus 3JIEMEHTHOTO MPOQUIISI TAKKe
MOKa3ald pa3iudie B COACPKAHUM XHMHUYECKUX
3JIEMEHTOB Yy JMI[ C HOpPMAaJIbHOM Maccod Tela M
oxkupenreM. CHeKkTpanbHBIA aHaJIN3 BOJOC SIBISET-
Cs WHAMBHIYaJIbHBIM WM HEWHBA3WBHBIM METOIOM
JUarHOCTUKH, TPEAOCTaBIAEeT BO3MOXHOCTh YyCTa-
HOBHUTH 00€CTIEYeHHOCTh MHUKPOAJIEMEHTAMH Y JIMII C
OTKIIOHEHUSIMH WHJEKCAa Macchl Tella U BBIPadOTaTh
npodmraktuaeckue mepornpusatus ([Ipornna, 2019).
MeTtabonmu4eckuii AUCTpPecC, BO3HUKAIONUN TpH
OKUPEHUHU, MOYKET BIUATH Ha YPOBEHb MHUKpPOIJIE-
MEHTOB, YBEIMUYMBAsl BBHIBEJACHUC M YMEHBIIAs OWO-
JOCTYITHOCTh MHUKPO3JIEMEHTOB WJIH Tepepacrpese-
T UX MeXAy pa3numuHbiMu myiamu (Fatani et al.,
2016). Kpome Toro, M30BITOUHEIN BEC W OXKHUPCHUE
0 OEpEeMEHHOCTH SBIISIOTCS OCHOBHBIMHU (haKTOpa-
MH, ONpEACISIONMMIA PUCK MpEphIBaHus OepeMeH-
HOCTH, TECTAIlHOHHOTO nuabeTa, TMIEPTOHUYECKUX
COCTOSIHUM, OCJIOXKHEHUH TP pOax U MaTEPUHCKOU
cmeptHOCcTH (Langley-Evans et al., 2022).

Hapymenne yrieBoIHO-THIMIHOTO CTaTyca
HampsMYyIO CBSI3aHO C Pa3BUTHUEM OXKHPEHHsI, METa-
00JINYEeCKOr0 CHHAPOMA, B €r0 PEryJisIiiud 3HAYH-
MYIO POJIb UTPAIOT OTJENbHBIE 3CCEHIMATbHBIE MUK-
PO3JIEMEHTHI, B YaCTHOCTH MarHuil, UHK, XPOM.

AKTyallbHOCTh JaHHOTO WCCIIEZOBAHUS 3aKITIO-
YaeTcs B YCTAaHOBJICHHH OCOOEHHOCTEH Coep KaHus
MHUKPO3JEMEHTOB B 00pa3iax BOJIOC OEpeMEHHBIX,
npoxuBaromux B XMAO-IOrpe, B 3aBUCUMOCTH OT
HHJEKCa Macchl Tea, ONpeieseHHe COCTOSHUM fe-
¢umuTa ¥ K30BITKAa OTHENBHBIX 3CCEHIIHAIBHBIX
JJIEMEHTOB.

Ifens paboTBsl — UCCIEAOBAaThH YPOBEHb
00eCreueHHOCTH MHKPO3JIEMEHTaMU OepeMEeHHBIX
XMAO-IOrpsl U cpaBHUTH €ro C MOKa3aTelsIMHU Y
JKEHILHH C MOBBILIEHHBIM U HOpMalibHbIM UMT.

MATEPUAABI U METOADI

Ob6cnenoBanu 57 GepeMEHHBIX. AHTPOIOMET-
pUYECKHY aHAU3 TPOBOJWIA Ha OCHOBAaHUM JaH-
HBIX MEIUIIMHCKOW JOKYMEHTAIIMU, PaCCUMTHIBAIIN
naneke wmaccel tema (MMT) (umgexc Kete).
B cootBercTBUM ¢ MeXIUCIUIUIMHAPHBIME KIIFHH-
YeCKUMH pPeKOMeHJanusaMu «JledeHue oxxupeHus u
KOMOpOHIHBIX 3aboneBanui» (2021) ompeaeneHb
rpymmsl: 30 OepeMeHHBIX € HM30BITOYHOH Maccoit
Tela — OCHOBHas Tpymma (rpymmna HCCIeI0BaHUs),
rae UMT >25 xr/m* u 27 GepeMeHHBIX ¢ HOpMaib-
HOM Maccolt Tema — KoHTpoidbHas rpymma (MMT
18,5-24,9 xr/m?).

B oOpasuax Bosioc OepeMEHHBIX ONpenelsiin
KOHIICHTPAIIMI0 MHKPOJIEMEHTOB, MTPHHUMAIOIINX
y4acTHe B peryyisiuu 0OMeHa yTIIeBOJIOB U JIMIIHJIOB
— Maraus (Mg), muaka (Zn) u xpoma (Cr), a Taxke
JJIEMEHTOB, KOHTPOJHPYIOMHUX  OKHCIUTEIbHBIC
nporecchl, — xene3a (Fe), mapranna (Mn), kanbius
(Ca), meau (Cu) u cenena (Se).

UccnenoBanne o00pa3moB BOJIOC NPOBOAWIN
METOJ/IOM MacC-CIIEKTPOCKOITUEH C MHIYKTHBHO CBS-
3agHON TUTazmon (MC-UCII) B nmaboparopun AHO
«llenTp Omotnueckoit MeauIMHBD (MOCKBa).

CraTucTHYeCKUil aHamu3 Pe3yJbTaTOB BHIMOJ-
HSJIM € TOMOUIbI  MPUKIAMHBIX  MPOTPaMM
STATISTICA 8.0 u Microsoft Excel. [{nst onucanus
KOJIMYECTBCHHBIX JAHHBIX HMCIIOJb30BAIM MEIUAHY
(Me), 3HaueHUS MEKKBapTHIHLHOTO WHTepBayia Qi—
Q3. OneHKY pa3muuuil MEXIy IBYMS HE3aBHCHMBI-
MU U HECBSI3aHHBIMH MaJIbIMH BHIOOpKAMH ITapameT-
POB C HEHOPMAJILHBIM PACIIPEICICHUEM MTPOU3BOIH-
1 1o U-kpurepuro MaHHa—YUTHH.

[Ipy mnpoBencHUM HCCIIECIOBAHUS TAIMCHTKH
3aMOJHIUIA TTHCBMEHHOE J00pPOBOJIBLHOE HH(OPMU-
POBaHHOE COTJIACHE B COOTBETCTBHH C STHUYECKUMU
MPUHLUIIAME, PETJIaMeHTUPOBAHHBIMUA  XEJhCHH-
ckoil neknapanueit. [lomydyeHa nosoxuTeIbHas SKC-
nepTHas oneHka JIOKaTbHOTO 3THYECKOr0 KOMHTETa
XaHTbI-MaHCUICKON TOCydapCTBEHHONM MEIULIUH-
ckoit akamgemun (Ne 196 ot 20.09.2022).

PE3YABTATbI U OBCY)XAEHUE

HccnenoBanre o0pa3iioB BOJOC MPOBOIMIOCH
y OEpeMEHHBIX ¢ HOPMAJILHOW M WU30BITOYHOW Mac-
coil Tema, cpenHee 3Hauenne UMT B ocHOBHOM
rpymnme cocTaBwio 29,7 Kr/m?, B TpyIie KOHTPOJIS
24,6 xr/M?, cpeTHHI BO3pacT MaMeHTOK — 33,5 rona
u 32,5 roma cCOOTBETCTBEHHO.

B Tabn. 1 mpencrapieHbl MoKa3aTed KOHIICH-
Tpanuu OWORJIEMEHTOB, BBIABICHHBIE B 00Opa3iax
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BOJIOC y OEpEeMEHHBIX JXCHIIWH, NMPOXHUBAIOLUINX B
XMAO-Orpe.

Menuanbl ~ KOHLEHTpPAaUUW  SCCEHIHMATbHBIX
OMO03JIEMEHTOB HAaXOAWINCh B UAra3oHe (U3HOJIO0-
TMYECKH ONTUMAJIbHBIX BEJIMYUH, 33 HUCKIIIOYCHUEM
Maprania. /[aHHbI{ Moka3aTelb MPeBbIIal TPAaHUIbI
ONTUMANBHBIX 3HAYEHUH B 00euX rpymmax (tadum. 1).
VYpoBHH conepkaHUS B BOJOCax OHORIEMEHTOB B
IpyMIie UCCIIEAOBAHUS 3aMETHO OTJIMYAJIHMCh OT Ta-
KOBBIX B KOHTPOJIGHOU TpYyIIIE.

OTME4YeHO NpEBBILNIEHHE CPEAHEr0 YpPOBHA Y
XKeJie3a ¥ MapraHiia B OCHOBHOM TpyIIe HCCea0Ba-
HUs Haj rpynnoi koHtpons Ha 13,7 u 17,3% coot-
BETCTBEHHO. B ToXe Bpems B TpyImie OEpeMEeHHBIX C
H30BITOYHOM MAaccoil Teiaa MeAMaHbl CIEAYIOMINX

AJIEMEHTOB HIKE, 4eM B TpyIIe OepeMEeHHBIX C
HOpMaJIbHOM Maccoi Tenma: kanblms Ha 19,9%, ce-
neHa Ha 7,1%, meau Ha 17,9%, maraus Ha 11,9%,
nuHKa B 1,6 paza u xpoma B 1,8 paza. Ilo meromy
ManHa—YUTHH HaWIEHO CTATHUCTUYECKH 3HAYNMOE
pasnudrie MEXIy TpyIIaMH IO TOKa3aTelio ITHHKA
(p=0,0005), mo IPyTUM MMOKa3aTeNsIM CTATUCTUIECKU
3HaYMMBIX pa3nuuuil He yctaHoieHo (p>0,05).

Pacnipenenenne OepeMEHHBIX IO  CTENCHH
00eCreYeHHOCTH OMO3JIEMEHTAMH TPEJACTABICHO B
Tabm. 2.

BonpmmHCTBO  HMccaeayeMbIX — OepeMEHHBIX
JKEHILNMH aJIeKBATHO 00€CICUYCHO JKU3HEHHO Ba)KHBI-
mu Ouosnementamu (Ckanbnbriii, 2018; Kopuuna,
Kopuumn, 2022).

Tabamua 1. KOHUueHTpaums 3CCeHUUAAbHbIX BUOIAEMEHTOB B BOAOCAX Y 6epeMEeHHbIX XKEHLUMH,
npoxusarowmx 8 XMAO-IOrpe (Mkr/r)

BbepemenHsIe ¢ M30BITOYHOM Maccoii Tena, bepeMenHbie ¢ HOpMaIbHON Maccoi Tena,
Buosnement n=30 n=27 »
Me Qi-Q3 Me Q-Qs

XKeneszo 14,41 10,40-17,40 12,67 9,47-21,86 0,452
Mapraner 3,12 1,834,78 2,66 1,88-6,91 0,847
Kanpruii 741,00 429,00-1387,00 925,00 497,00-1303,00 0,660
Cenen 0,399 0,35-0,46 0,42 0,29-0,50 0,637
Mens 13,35 12,50-16,3 16,27 9,78-22,20 0,325
Maruuit 129,50 83,50-230,00 147,00 94,43-275,00 0,201
IuHk 188,00 168,00-236,00 304,00 210,00-518,00 0,0005
Xpom 0,10 0,06-0,23 0,18 0,13-0,21 0,243

Tabamua 2. PacnpeaseAeHne 6epeMeHHbIX XEeHLMH, npoxxkusaLlmnx 8 XMAO-IOrpe,
no cteneHn o6ecne4eHHOCTH 3CCEHUUAAbHbIMU BUoIAeMeHTamu (abc /%)

Bepemennsie ¢ n30bITOUHOI Maccoii Tena, Bepemennsle ¢ HopmanbHOI Maccoil Tena,
Buonement n=30 n=27
Jedurur Hopma M36BITOK Hedumur Hopma N36bITOK
XKenezo 0 27/90,0 3/10,0 0 27/100,0 0
Mapranen 0 15/50,0 15/50,0 0 21/77,8 6/22,2
Kanpuuit 2/6,6 28/93,4 0 0 27/100,0 0
Cenen 2/6,6 28/93.,4 0 0 24/88.,9 3/11,1
Mens 1/3,3 29/96,7 0 5/18,5 21/77,8 1/3,7
Marnnit 3/10,0 26/86,7 1/3,3 0 25/92,6 2/7,4
uuk 1/3,3 28/93,4 1/3,3 0 23/88,9 4/11,1
Xpom 1/3,3 29/96,7 0 1/3,7 26/96,3 0
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Kak BumHO U3 Tabxn. 1, KOHIIEHTpAIUH Kene3a U
MapraHiia BbIIIe B TPYIIIE HCCICIOBAHUS, TPH TOM
COZICpP)KaHME MapraHila BBIIIE ONTHMAIIBHBIX 3HAue-
Huid. Taxke B 00enx TpymIax OTCYTCTBYIOT MallFeHT-
KH C JIS(UIMTOM 3TUX METALIOB B 00pa3Iiax BOJIOC.

YpoBeHb KabIHs U CelieHa B TPYIIe HCCIeno-
BaHMSI HIDKE, YEM B KOHTpPOJIE, IpU 3TOM 6,6% manu-
€HTOK HEJOCTAaTOYHO OOECIEeUeHBI ATHUMH 3JICMEH-
TaMU B OTJIMYUE OT TPYIIIBI )KEHIIUH ¢ HOPMAJILHOU
Maccoi Tena.

OtMegaeTcs aucOaiaHc Mo COMCPIKAHHUIO MEIH
B 00eux rpymmax, 3adUKCHPOBAHO CHIDKCHUE KOH-
LeHTpauu Metamia y 3,3% B rpymIe UcclIeOBaHus
Y 3HAYUTENbHBIC OTKJIIOHCHUS YHCIa MAIUCHTOK OT
HOPMAJIBHOTO COJICPKAaHUS B TPYIIE KOHTPOIsS (HE-
J0CTAaTOYHOCTh Y 18,5% u u30bITOK ¥ 3,7%).

Kak moHuxeHHbIH, TaKk W TOBBIIMICHHBIN ypo-
BEHb MarHus W IIMHKAa B BOJOCaX OTMEYEH y Oepe-
MEHHBIX ¢ M30BITOYHON Maccoil Tena. CopepikaHue
XpoMa B BOJIOCAX Y JKCHIIMH 00EUX TPYIIl COOTBET-
CTBYET ONITUMAaJIbHOMY 3HaueHHIo (Tadi. 2).

Pacmomarasice B 1eHTpaJIbHON YacTH 3armaIHo-
Cubupckoit Hm3mMerHoct, XMAQO-FOrpa oTHOCHTCS
K pEerMoHaM ¢ HeOIaronpusSTHEIMH TIPHPOTHO-KINMa-
TUYECKUMH XapaKTEPUCTUKAMHU ISl TIPOKUBAHUS Ue-
JIOBEKa, BKIIOYAs 3KCTPEMabHbIC (AaKTOphI MO OT-
JCNBHBIM  [TOKA3aTeNsiM, KOTOPBIC OO0YCIIaBIMBAIOT
MOBBIIIICHHBIE TPeOOBaHUS K (HDYHKIIMOHUPOBAHUIO
cucteM opranmsMa (ABepesHOBAa W np., 2023).
Apnanranus K 9KCTpEMalIbHBIM yCIOBHSIM CEBepa CO-
MIPOBOXKIAETCST (POPMHUPOBAHUEM «ITOJIIPHOTO THIIA
MeTaboIn3Ma», U3MECHEHHEM YTIICBOHO-KHPOBOTO
oOMeHa, TIOBBIIIAECT PUCK BOSHUKHOBEHUS 3a00JieBa-
HUN, CBSA3aHHBIX C META0OJUYECKUMHU OTKIOHCHUS-
mu (Huxudoposa u np., 2018). N3yuenue obecrme-
YEeHHOCTH OEpPEMEHHBIX KEHIIMH 3CCEHINATbHBIMA
OMOdIIEMEHTaMHt SBJSETCS BAXKHBIM TSI TUTAHUPOBA-
HUSl CBOCBPEMCHHBIX MPOQUIAKTHYECKUX MEPOIPH-
SITUW B 1[EJITX MUHUMH3AIMHA PUCKA HETaTUBHBIX I10-
CJIEICTBHIA JJISI MATEPU U HOBOPOXKIEHHOTO.

Hecmotpst Ha TO, 4TO coliepxaHue B Bojocax 7
n3 8 mcchenyeMblx OHMOAIIEMEHTOB COOTBETCTBYET
pedepeHCHBIM 3HAYEHUSM, YCTaHOBIIEHBI MEXIPYTI-
MOBBIC PA3U4Ms B UX OOECIEUCHHOCTH OCpEeMCH-
HBIX JKCHIIMH, & TaKXXE BBISIBICHO CTATUCTHYCCKU
3HAUYMMOE CHUKCHHUE KOHIICHTPAIUU IIMHKA B BOJIO-
cax OepeMeHHBIX ¢ M30BITOYHOW Maccoil Tena. Ilo-
TOOHBIE PE3yJIBTATHl MOTYT OBITH CBS3aHBI C TOM PO-
JbI0, KOTOPYIO OMORIIEMEHTHl MTPAIOT B PETYIISIIIAA
(hyHKIMI opranu3ma.

UccnenoBarensimu B XMAO-IOrpe B TeueHue
MOCNIETHUX JECATUICTHH YAENAeTCS IOCTaTOYHOE

BHUMAaHHE W3YYCHHIO XMMHUYECKOTO COCTaBa MUIIIe-
BBIX MPOJYKTOB U MHUTHEBOU BOJBI, KOTOPHIC SIBJIS-
FOTCSI UICTOYHUKAMU MHUKPOSJIEMEHTOB JJIS JKUTEIeH
pervoHa. YCTaHOBIIEHO IPEBBIIICHHE INPEAEITbHO
JIOTTYCTAMBIX KOHIIEHTPAIMH 10 JKeJle3y W MapraHIly
B mpobax Boxbl B ropomax XMAO-FOrpsl Ha ¢oHe
MTOHIKEHHOTO YpoBHsI Kanblus U Maraus (KopunHa,
Kopuun, 2022). U3BecTHO, UTO KE1I€30 U MapraHell
SIBIISTIFOTCS KU3HECHHO BaYKHBIMU OMO3JIEMEHTAMU JJIst
(YHKITMOHUPOBAHHUS CUCTEM YEJIOBEKA, IIPU STOM HX
M30BITOK CYIIECTBEHHO BJIMSET HAa aKTHBHOCTH aH-
THOKCHIAaHTHOW CHCTEMBI 3alUTHl OpraHu3Ma 4elo-
Beka, cHmkas e€ pecypcsl (Kopunna u np., 2018). B
HamieMm ucciegoBanuu y 10% KeHIIUH ¢ TOBBILICH-
HbeIM UIMT conep:xanue xeies3a Bblllle ONTUMAIbHO-
rO YPOBHS, a TAK)KE yACTbHBIN BEC MAIIMEHTOK C II0-
Ka3aTeJleM Maprafiia BEIIIE HOPMAIBHOTO B TPYIIITE
uccieioBaHusl Oojlee 4eM B 2 pa3a MPeBBIIIAeT Ta-
KOBOM B rpyIme KoHTpous. JKene3o u MapraHer| 00-
JIATA0T MPOOKCUAAHTHBIM 3(P(EKTOM, YTO BIMSICT
Ha (DYHKIMOHAIBHOE COCTOSHHE aHTHOKCHIaHTHOU
CHCTEMBI Y OEpEMEHHBIX ¢ TTOBBIIIEHHEIM IMT.
Kanpuuii kak NOCpEeTHUK PETYIUPYET IKCIpec-
CHIO TE€HOB, CHHTE3 Oelka, CeKpEINio, COKpaIleHre
MBI, META0OIM3M U arnonTo3. B psne ucnbITanuit
ompeziesicHa B3aUMOCBA3b MEXKAY NOTpeOICHUEM
KaJbLIUA U WHCYJIMHOPE3UCTEHTHOCTHIO MPU OKUPE-
HUM M MeTabOJMYEeCKOM CHHApOME, AeQUIuTOM
JJIEMEHTa B PallMOHE W YacTOTOH METabOINYECKOTO
CHHIpOMa, TOBBIIICHHOW Maccoi Tema (Takaya,
2021). CeneH, ABISAACH BAXHBIM ISl 3I0POBbS de-
JIOBEKa 3JIEMEHTOM, MHOTOI'PaHHO TPOSIBIIET ce0sl B
pa3IMYHBIX OHMOJIOTMYECKUX (YHKIHUAK, BKIFOYAs
3HaYMMOE€ MPOTHUBOBOCHAINTEIHHOE W aHTHOKCH-
nmaHTHOe pedictBue. OH MPHCYTCTBYeT B TNPHPOIE
KaK B OPTraHUYECKOH (CEICHOMETHOHWH), TaK W He-
OpraHHYecKUX (CEIICHUT M celleHar) (hopMax, Urpaet
BXHYIO pPOJIb B CHHTe3¢ U (PYHKIMOHHPOBAHUHU
rnytatuoHnepokcunassl (GPx), ceneHonporenHa P,
THopenokcuHpenykrassl  (TrxR) u  HoaTtupoHuH-
nettonuaasel (IDD) (Grzeszczak et al., 2023). Vau-
THIBas, 9TO OXXUpPEHWE OepeMEeHHOW MPHBOIUT K
YCHIICHUIO BOCIIAJICHHUS U MOXET XapaKTepPH30BaThCs
MpU3HAKAMH MOBBIIIEHHOTO OKUCIUTEIBLHOTO CTPEC-
ca, BAKHO 3HATh YPOBEHb 00ECIICUCHHOCTH JKEHIIIH-
HBl CEJIEHOM B JTOT Mepuoi. B wuccienoBaHMIX
Nguyen-Ngo C. (2022) mokazaHo, 9TO IUTAIlCHTa U
KHUpPOBasi TKaHb OTBEYAIOT HAa BOCIAIUTEIHHBIN
CTpecC IMyTeM YCHIIEHHUS MPOIYKIMH U SKCIPECCHUU
MIPOBOCIATUTENBHBIX [IUTOKMHOB U XeMOKHUHOB. [1pn
STOM JOTAallUs CEJICHa CHIXKAeT UX YPOBEHb U yBe-
JTUYUBACT KOJHMYECTBO IPOTHBOBOCTAIATEIHHBIX



MMKPOSAEMEHTBI B MEAMUMHE: OPUTMHAABHBIE CTATBA

44

TRACE ELEMENTS IN MEDICINE: ORIGINAL PAPERS

IUTOKWMHOB M aHTHOKCHIAHTOB B IIJIAIICHTE U KHPO-
BOM TKaHW, HHIynupoBaHHbIX TNF-a wmmm LPS
(Nguyen-Ngo et al., 2022).

Kanbuuii u ceneH, kak U B IpyTruX HUCCIIEIOBaA-
HUSX, B HAIllEM aHaJW3e HIKE B TPyMIe OepeMeH-
HBIX C HM30BITOYHONH MaccOoi Teima B CpaBHEHUH C
KOHTPOJIEM, TaKke yCTaHOBIeH aehpuuur y 6,6%
MAIMEHTOK KaX/10T0 UX YKa3aHHBIX AJI€MEHTOB.

ABnssace  KopakTopoM  (EpMEHTOB, MeIb
y4YacTByeT B paboTe MUTOXOHIPUH, BIUSET HA aHTH-
OKCHJIaHTHYIO0 (DYHKITHIO, a TaK)Ke BOCHAIUTENBHYIO
peaknuro. CooO0IIaToch O PO MEIU B KHUPOBOM
oOMeHe, 0 e€ MOBBIIEHHONW KOHIIEHTPAIHU B CHIBO-
pPOTKE KPOBHU NIPH OKUPEHUHU U TMOBBIIIEHUN COAEP-
KaHUs KyMONPOTEHIOB, TAKMX KaK 4yBCTBUTEIbHAS
K cemyKkapb6asuay amuHokcunasza (SSAO) u 1nepyno-
mw1a3MuH. Tak, MepyIoIIa3MUH y9acTByeT B OOMEHe
Keresa, SABISETCS MapkepoM BocmaneHms, a SSAO
MIPEUMYIIECTBEHHO 3KCIIPECCUPYETCS B KUPOBOU
TKaHH, TNIQJAKUX MBIIILIAX U SHIOTEIHANbHBIX KIIeT-
Kax, mpuueMm pactBopumas ¢opma SSAO BBICBO-
60x/maeTcsi B KPOBOTOK NMPEUMYIIECTBEHHO M3 KH-
poroii Tkarm (Yang et al., 2019). B uccnemoBanusx
YYeHble OTMEYalOT TOBBIMIEHHBIN yYPOBEHb MEIU B
Bonocax (Fatani et al., 2016) u cpIBOpOTKE KpOBHU
(TunbkoB m np., 2020) y >KEHIIMH C U30BITOUYHON
Macco Tena U OXHpeHHeM. B Hamux naHHBIX ypo-
BEHb MEIM B Ipefenax (HU3HOJOTHYSCKUX 3HAUYCHUH
B 00enX HCCIeAyeMBIX TPyMIax, OJHAKO MeIraHa
BBIIIE B rpyIIe ¢ HopManbHeIM UMT.

UzBecTHO, 9TO (PU3HOIOTHYECKHUIA YPOBEHD Mar-
HUS B OpraHU3Me 4YeJoBeKa NMPHHHMAET Yy4acTHE B
obecrieyeHnH YIrieBOAHO-TUMUAHOTO OanaHca. MoHbI
MarHus B KoMmiuiekce Mg-AT® sBasioTcst He3aMEHH-
MBIM KO(AKTOpOM KHHA3, YYaCTBYIOT B PETYJISIHAN
CKOpOCTH (hepMEHTATUBHBIX PEAKINi YTIIEBOJHOTO U
sHepreTuueckoro Merabonmsma (Piuri et al., 2021).
B cBs3u ¢ 3TuM Takue 3aboneBaHMA, KaK OXKUpPEHHE,
METabOJIMUECKUI CUHIPOM W CaxapHBIA nuaber 2-ro
TUIa YacTO COMPOBOXKAAIOTCS NePHUIMTOM MarHus
(De Baaij et al., 2015). B namrem uccieoBaHuu BCe
MAIIMEHTKH, HECMOTPS Ha yCTAHOBJIEHHBIA JE(QUIUT
MarHusi B BoAHBIX uctogankax XMAO-IOrpsr (Kop-
ynnHa, Kopuun, 2022), nmpoaeMoHCTpupoBaiu obec-
[eYeHNEe MarHueM B ONTHMalbHOM JuanazoHe. OT-
CYTCTBHE 3HAYUMBIX OTKIOHEHHH B 37I0pOBbE (OXKH-
peHHs, MeTa0OJIMYEecKOTo CHHIpOMa M CaxapHOTO
muabera 2-ro Tuma) y OEpEeMEHHBIX HCCIICIYEMBIX
TpyMIl OOBSICHIET HANMYKE (PU3HOIOTHYECKOTO YPOB-
HSl MarHust B o0pasuax BoJoc.

CTaTUCTHUYECKU TOCTOBEPHOE PA3NUUNE MEXKITY
HCCIIEyEeMbIMH TPYIIIIaMH 0 COJAEPXKAHUIO IIMHKA B

oOpasiax BOJIOC TOATBEpPXKAaeT POib IMHKA B pas3-
BUTHH OXupeHus. Tak, Zn?* obnagaer agumoTporn-
HeIMH 3(dekTamMu 3a cYeT NMEePeHOCUYMKOB IIMHKA,
OEeIKOB IIMHKOBBIX TAJBIEB ©  Zn-02-TIIUKO-
MPOTEHNHA, YTO ABISETCS 0a30il UIA ero ydactus B
mporeccax (pOPMHUPOBAHHUA OKHUPEHHUS M CaXxapHOTO
nmuabera 2-ro tuma (Skalny et al., 2021). Bonee 300
(epMEHTOB M OCIKOB CUMTAINCHh ZN-3aBUCHUMBIMH,
perynupyembiMu 6osiee ueM 2000 TpaHCKPHUIIIHOH-
HBIMU (pakTOpamu, 4To 0OYCIOBIHMBAET €ro 3HAuu-
TEIBHYIO POJIb B PETYISALNNN METa0OIU3MeE JIUITHIO0B
n yrneBonoB (Prasad, 2014, Chasapis et al., 2020).
Takxke pe3ynbTaThl METaaHAIN3a TPOJIEMOHCTPHPO-
Bagu 0Oojiee HHU3KHME YPOBHU ILIMHKA B CHIBOPOTKE
KpPOBH y JIeTel M B3pOCIbIX ¢ oxkupenueM (Gu et al,
2019). B uccienoBaHuAX OTMEYECHO, YTO IIMHK B3a-
MMOCBSI3aH C O0OIIell aHTHOKCHIAHTHOW aKTHUBHO-
CTBIO CHIBOPOTKH M PacCMaTPHUBAETCSl BMECTE C JIPY-
TUMH MeTaJulaMH (CeJeH, XpOM, BaHaJuil) B Kade-
CTBE TIPOTEKTOPOB, OKa3biBasi aHTHOKCHUJIAHTHOC
nericteue (Panchal et al., 2017; Olechnowicz et al.,
2018; TunbkoB u ap., 2020).

OTMedeHo, 94TO YPOBEHb XpoMa B BOJIOocax y Oe-
PEMEHHBIX KEHIIWH ¢ W30BITOYHON Maccoi B 1,8 paza
HIDKE, YeM Y OepEeMEHHBIX KEHIIWH C HOPMaIbHOU
Maccoil Tenma (Tabm. 1). XpoM MOJIOKUTETHHO KOH-
TPOJUPYET COAEPIKAHUE TIIIOKO3Bl B KPOBU MOCPEA-
CTBOM YJIy4IIICHUS TIepesladud CUTHAJIOB MHCYJIMHA 32
CYeT aKTHWBAIlUH PEIENTOpa TUPO3WHKHHAZBI W CTH-
MYJISIIAY TPAHCIIOKAIINH OeIKa-IIepeHOCYHKa TIFOKO-
3bl B QJMIOINTAX; TaKXXe €ro Jo0aBlIeHHE MpPeoT-
Bpamiaer areporeHHyro auciunmaemuto (Genchi et
al., 2021). B HEKOTOPBIX HCCIICAOBAHHUIX YCTAHOBJIC-
HO, YTO O’KMPEHHE CBSI3aHO C MOBBIICHHBIM YPOBHEM
MUPKYJIUPYIOMIEH MeAr, CHIDKEHHEM CONEpKaHUs
TUTa3MEHHBIX OENIKOB, COAEPKAIMX XPOM H JpYTHe
METAJUTBL, YTO B CBOKO OYEpellb CBSA3BIBACT AMCOATIAHC
METAJJIOB C COITyTCTBYIOUICH MHCYIMHOPE3UCTEHTHO-
CTBIO M COBOKYITHOCTBIO TIATOT€HHBIX SBJICHHUM, TAKHX
KaK BOCIAJICHHUE, OKHCIUTEIBHBIA CTPECC, aHOMAIIb-
HBIH METa0OJIM3M TIIOKO3BI W TUCIHITAICMUS
(Gonzélez-Dominguez et al., 2022).

Takum 00pa3zom, B IIEJIOM OXKHUPEHHUE W H30BI-
TOYHAs Macca Tella MPECTABISAIOT COOOW CEPhE3HYIO
SMUICMHUOJIOTHIECKYIO TTPOOJIEMY B CBSI3H C TEM, YTO
BXOJIAT B YMCJIO BEAYUIMX NMPUYUH CMEPTHOCTH BO
BCEM MFpE, a TaK)KE CBA3aHBI C HApyIIEHHEM OOMe-
Ha BEIIECTB U OJTHOBPEMEHHO C M3MEHEHNEM YPOBHS
MUHEpaJoB B opraHusMe. B 0030pHBIX paboTax
MPEJICTABJICHA KOPPENAUsS MEXIYy OXHPCHUEM U
TUIIOMAarHUEMHUEN, THUIOUMHIEMUEH. Y CTaHOBIIEHO,
YTO CHIDKEHHUE YPOBHS XpoOMa CBA3aHO ¢ METabOIH-
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yeckuM cuHApoMoM (Banach et al.,, 2020). Takue
MOKa3aTeNy yCTAaHOBJICHBI U B HAIIEM HCCIICIOBAHUH
cpean OepeMEHHBIX >KEHIIMH. VccienoBaHus MHK-
PORJIEMEHTHOTO CTaTyca BaKHO Ui BBITIOJIHEHHUS
JOHO30JIOTUYECKOM THarHOCTUKH METa0O0INIecKOro
cTaTyca C LEeNbI0 MIPOBEICHUS PEBEHTHBHBIX MEPO-
mpusITHA TI0 TIpodmiakTuKe 3aboneBaHuil y Oepe-
MEHHBIX 1 HOBOPOKICHHBIX.

3AKAIOYEHUE

Y CTaHOBIICHO, YTO MOKA3aTENIN 3CCEHIIHAIBHBIX
OMOAPIIEMEHTOB,  YYacTBYIOIIMX B  yIJICBOJHO-
KUPOBOM OOMeHe (MarHwii, XpOM U IIUHK), BIIHSIO-
LIMX HA OKUCIUTENBHBIC peakuuu (Kene3o, mMapra-
Hell, KalbLUi, CelleH) HMEIOT Pa3IHyus MEXIy
IpyNIIaMH UCCICIOBaHUS W KOHTPOJBHOH, B TOM
YHCJIC CTATUCTHYECKN 3HAYMMBIC PA3IHUMA 110 LIUH-
Ky (p=0,0005). B rpymme OepeMEHHBIX KEHIIHMH C
M30BITOYHOM Maccoil Tesla, B CPAaBHEHHHU C YKEHIIH-
HaMH C HOpMaJIbHOH Maccoi Tena, HanOoublIas Ba-
PHAaTUBHOCTh OTKJIOHEHHUS IOKas3aTeied oT (Hu3Mo-

AUTEPATYPA

JIOTHYECKHUX BEJIMYUH BCTPEUACTCS Y KAIbIHS, Celle-
Ha, MarHusl U MHKa (JeQULIUTHOE COCTOSHUE).

C yderoM ocoOEHHOCTEH cocTaBa BOABI B
XMAO-Orpe B 00pasiax BoJIOC OEPEMEHHBIX, I10-
CTOSTHHO TIPOXKHBAIOIIUX B CEBEPHBIX 00JACTAX, OT-
MEUEHO YBEIIMYEHHOE COJIepKaHHe MapraHia Haj
ONTUMATLHBIM YPOBHEM, & TaKXkKe MPEBBILICHUE JKe-
Jie3a ¥ MapraHiia B TPyIIe UCCIIeI0BaHuUsI.

VY4uuTBIBas 3HAYUMYIO POJIb HCCIEAYEMBIX dile-
MEHTOB B YTJICBOAHO-JMIUAHOM OOMEHE U (POpMHU-
POBaHHH OKHCIHTEIHLHOTO CTPECCa, MOYXKHO MPE.Io-
JIO)KHUTh, 9YTO HapylleHHe OanaHca OMORJIEMEHTOB B
OpraHu3Me OKa3bIBaeT BIMSHHE HAa Pa3BHTHE MATO-
JIOTHYECKUX COCTOSIHHUH, CBSI3aHHBIX C M3MEHEHHBIM
METa00IU3MOM.

B nensx HuBenmupoBaHMsA IucOanaHca OHOd3JIe-
MEHTOB HEOOXOJUMO MPOBOJHUTH C YKCHIIUHAMU TIPO-
(WIaKTHICCKYIO PadoTy, HAIPaBICHHYIO Ha TOBHIIIIC-
HHE KOMIUTACGHTHOCTH B OTHOIICHHH TpHEMa BHUTA-
MHHHO-MHHEPaJIbHBIX KOMIUIEKCOB Ha 3Tare Iperpa-
BUJIApHOW MOJrOTOBKH U B TeUEHHE OCPEMEHHOCTH.
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ASSESSMENT OF THE ELEMENTAL STATUS OF PREGNANT WOMEN
WITH EXCESSIVE BODY WEIGHT LIVING IN KHMAO-YUGRA

S.V. Yakovenko

Khanty-Mansiysk State Medical Academy
Mira st., 40, Khanty-Mansiysk, 628011, Russian Federation

ABSTRACT. Unfavourable climatic factors of Khanty-Mansiysk Autonomous Okrug — Yugra (KhMAO-Yugra)
along with the imbalance of chemical elements in water and soil, as well as low concentrations of vital chemical
elements aggravate the adaptation of the human organism to the conditions of the North, are the basis for the
development of diseases, oxidative stress. The study of elemental status indicators in pregnant women living in the
northern region provides an opportunity to study the influence of the external environment on health, morbidity and
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antioxidant defence of the organism in order to prevent gestational complications and preserve the health of the
newborn.

The aim of the study was to investigate the indicators of elemental status of pregnant women with excessive and
normal body weight living in Khanty-Mansi Autonomous Okrug-Yugra and to carry out their comparative analysis.

Materials and methods. We examined 57 pregnant women: 30 with excessive and 27 with normal body weight.
The concentration of bioelements involved in the regulation of carbohydrate-fat metabolism and oxylation processes:
Ca, Mg, Zn, Cr, Fe, Mn, Cu, Se was determined in hair samples of pregnant women by mass spectrometry.

Results. It was found that the average level of indicators is within the reference values. At the same time, the
concentration of Ca, Mg, Zn, Cr, Cu, Se is lower in pregnant women with excess body weight in comparison with
women of normal body weight.

Conclusion. Considering the significant role of the studied elements in carbohydrate-lipid metabolism and the
formation of oxidative stress, it can be assumed that an imbalance of bioelements in the body affects the development of
pathological conditions associated with altered metabolism. In order to level the imbalance of bioelements, it is
necessary to carry out preventive work with women aimed at increasing compliance with the intake of vitamin-mineral
complexes at the stage of preconception preparation and during pregnancy.

KEYWORDS: pregnancy, excess body weight, trace elements.

For citation: Yakovenko S.V. Assessment of the elemental status of pregnant women with excessive body weight living in
KhMAO-Yugra. Trace elemets in medicine. 2024;25(1):40—-48. DOI: 10.19112/2413-6174-2024-25-1-40-48.

REFERENCES

Averyanova [.V., Lugovaya E.A., Vdovenko S.I., Barbaruk Yu.V. Age-specific features of the organism of inhabitants of the
Far North based on the construction of functional state matrices. Ekologiya cheloveka. 2023; 30(1): 41-53. DOL:
https://doi.org/10.17816/humeco111891 [in Russ.].

Yevdokimova V.P., Bakhmatova Yu.A., Sinitskaya Ye.N. Foodstuffs as a source of selenium supply for residents of the Euro-
pean North of Russia. Ekologiya cheloveka. 2019; 9: 59—-64. DOI: 10.33396/1728-0869-2019-9-59-64 [in Russ.].

Korchina T.Ya., Minyaylo L.A., Safarova O.A., Korchin V.I. Comparative indices of iron and manganese in hair of women
from the northern region with different drinking water treatment. Ekologiya cheloveka. 2018, 4: 4-9. DOI: 10.33396/1728-0869-
2018-4-4-9 [in Russ.].

Korchina T.Ya., Korchin V.I., Sukhareva A.S. i dr. Elemental status of non-indigenous adults in Khanty-Mansiysk Autono-
mous Okrug. Ekologiya cheloveka. 2019; 10: 33—40. DOI 10.33396/1728-0869-2019-10-33-40 [in Russ.].

Korchina T.Ya., Korchin V.I. Comparative analysis of the chemical composition of natural waters in Khanty-Mansi and Yama-
lo-Nenets Autonomous Okrugs. Zdorovye naseleniya i sreda obitaniya — ZNiSO. 2022; 30(1): 43-47. DOI: 10.35627/2219-
5238/2022-30-1-43-47 [in Russ.].

Minyaylo L.A. Korchina T.Ya. Relationship between manganese concentrations in drinking water and biospheres in indige-
nous and non-indigenous populations in Khanty-Mansi Autonomous Okrug. Nauchnyy meditsinskiy vestnik Yugry. 2022$ 31(1):
76-81. DOI: 10.25017/2306-1367-2022-31-1-76-81 [in Russ.].

Muzyko E.A., Lashchenova L.I., Tkacheva G.A., Perfilova V.N. The role of micronutrients during pregnancy. Mikroelementy
v meditsine. 2021; 22(1): 21-31. DOI 10.19112/2413-6174-2021-22-1-21-31 [in Russ.].

Nikitin YU.P., Khasnulin V.I., Gudkov A.B. Results of the Academy of Polar Medicine and Extreme Human Ecology for
1995-2015: Current Problems of Northern Medicine and Scientists' Efforts to Solve Them. Meditsina Kyrgyzstana. 2015; 2: 8-14
[in Russ.].

Nikiforova N.A., Karapetyan T.A., Dorshakova N.V. Nutrition peculiarities of the inhabitants of the North (literature review).
Ekologiya cheloveka. 2018, 11:20-22. DOI: 10.33396/1728-0869-2018-11-20-25 [in Russ.].

Pronina [.A. Body mass index and micronutrient composition of women's hair] Nauchnyy dialog: Voprosy meditsiny: Sbornik
nauchnykh trudov po materialam XIX mezhdunarodnoy nauchnoy konferentsii, Sankt-Peterburg, 15 maya 2019 goda. Sankt-
Peterburg: Tsentr Nauchnykh Publikatsiy Mezhdunarodnoy Obyedinennoy Akademii Nauk. 2019: 50-52. DOI 10.18411/spc-15-05-
2019-15 [in Russ.].

Radysh 1.V., Skalnyy A.V. Introduction to medical elementology. M.: RUDN, 2015: 200 [in Russ.].

Skalny A.V. Trace elements. Ed. 4™, revised M.: «Fabrika bloknotov». 2018. 295 s. (in Russ.].

Tinkov A.A., Aysuvakova O.P., Skalnaya M.G., Skalny A.V. Relationship of serum concentration of metals and metalloids
with markers of metabolic risk of overweight and obese women. Voprosy biologicheskoy, meditsinskoy i farmatsevticheskoy khimii.
2020; 23(5): 23—29; https://doi.org/10.29296/25877313-2020-05-04 [in Russ.].

Sharapova O.V., Smirnova T.L., Gerasimova L.I., Zhuravleva N.V. Micronutrient content in the hair of healthy women of re-
productive age in the Republic of Chuvashia. Tezisy III Obshcherossiyskoy nauchno-prakticheskoy konferentsii dlya akusherov-
ginekologov «Ottovskiye chteniya», Sankt-Peterburg, 12—13 noyabrya 2021 goda. M.: Izdatelstvo zhurnala StatusPraesens, 2021:
34-35 [in Russ.].



MUKPOSAEMEHTBI B MEAMUMHE: OPUTUHAABHBIE CTATHA
48 TRACE ELEMENTS IN MEDICINE: ORIGINAL PAPERS

Banach W., Nitschke K., Krajewska N., Mongiallo W., Matuszak O., Muszynski J., Skrypnik D. The Association between Ex-
cess Body Mass and Disturbances in Somatic Mineral Levels. Int J Mol Sci. 2020 Oct 3; 21(19): 7306. DOI: 10.3390/ijms21197306.

Chasapis C.T., Ntoupa P.S.A., Spiliopoulou C.A., Stefanidou M.E. Recent aspects of the effects of zinc on human health. Ar-
chives of Toxicology. 2020; 94: 1-18.

De Baaij J.H.F., Hoenderop J.G.J., Bindels R.J.M. Magnesium in man: Implications for health and disease. Physiol. Rev. 2015;
95: 1-46. DOI: 10.1152/physrev.00012.2014.

Fatani S.H., Saleh S.A., Adly H.M., Abdulkhaliq A.A. Trace Element Alterations in the Hair of Diabetic and Obese Women.
Biol Trace Elem Res. 2016 Nov; 174(1): 32-39. DOI: 10.1007/s12011-016-0691-6.

Genchi G., Lauria G., Catalano A., Carocci A., Sinicropi M.S. The Double Face of Metals: The Intriguing Case of Chromium.
Appl. Sci. 2021; 11: 638. DOI: 10.3390/app11020638.

Gonzalez-Dominguez A., Millan-Martinez M., Dominguez-Riscart J., Mateos R.M., Lechuga-Sancho A.M., Gonzalez-
Dominguez R. Altered Metal Homeostasis Associates with Inflammation, Oxidative Stress, Impaired Glucose Metabolism, and
Dyslipidemia in the Crosstalk between Childhood Obesity and Insulin Resistance. Antioxidants (Basel). 2022 Dec 10; 11(12): 2439.
DOI: 10.3390/antiox11122439.

Grzeszczak K., Lanocha-Arendarczyk N., Malinowski W., Zigtek P., Kosik-Bogacka D. Oxidative Stress in Pregnancy. Bio-
molecules. 2023 Dec 9; 13(12): 1768. DOI: 10.3390/biom13121768.

Gu K., Xiang W., Zhang Y., Sun K., Jiang X. The association between serum zinc level and overweight/obesity: A meta-
analysis. European Journal of Nutrition. 2019; 58(8): 2971-2982.

Langley-Evans S.C., Pearce J., Ellis S. Overweight, obesity and excessive weight gain in pregnancy as risk factors for adverse
pregnancy outcomes: A narrative review. J] Hum Nutr Diet. 2022 Apr; 35(2): 250-264. DOI: 10.1111/jhn.12999.

Nguyen-Ngo C., Perkins A.V., Lappas M. Selenium Prevents Inflammation in Human Placenta and Adipose Tissue in vitro:
Implications for Metabolic Diseases of Pregnancy Associated with Inflammation. Nutrients. 2022 Aug 11; 14(16): 3286. DOI:
10.3390/nu14163286.

Olechnowicz J., Tinkov A., Skalny A. et al. Zinc status is associated with inflammation, oxidative stress, lipid, and glucose
metabolism. J. Physiol. Sci. 2018; 68: 19-31.

Panchal S.K., Wanyonyi S., Brown L. Selenium, vanadium, and chromium as micronutrients to improve metabolic syndrome.
Curr. Hypertens. Rep. 2017; 19:10.

Piuri G., Zocchi M., Della Porta M., Ficara V., Manoni M., Zuccotti G.V., Pinotti L., Maier J.A., Cazzola R. Magnesium in
Obesity, Metabolic Syndrome, and Type 2 Diabetes. Nutrients. 2021 Jan 22; 13(2): 320. DOI: 10.3390/nu13020320.

Prasad A.S. Impact of the discovery of human zinc deficiency on health. J Trace Elem Med Biol. 2014 Oct; 28(4): 357-63.
DOI: 10.1016/j.jtemb.2014.09.002.

Skalny A.V., Aschner M., Tinkov A.A. Zinc. Adv Food Nutr Res. 2021; 96: 251-310. DOI: 10.1016/bs.afnr.2021.01.003.

Takaya J. Calcium-Deficiency during Pregnancy Affects Insulin Resistance in Offspring. Int J Mol Sci. 2021 Jun 29; 22(13):
7008. DOI: 10.3390/ijms22137008.

Yang H., Liu C.N., Wolf R.M., Ralle M., Dev S., Pierson H., Askin F., Steele K.E., Magnuson T.H., Schweitzer M.A., Wong
G.W., Lutsenko S. Obesity is associated with copper elevation in serum and tissues. Metallomics. 2019 Aug 1; 11(8): 1363-1371.
DOI: 10.1039/c9mt00148d.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


